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SPECIFICATION 

1. Title of the Invention: LIQUID CRYSTAL VIDEO PROJECTOR 
SYSTEM 

2 . Claims 

(1) A liquid crystal video projector system such as a 
single-plate liquid crystal projector comprising at least a 
light source lamp, an illuminating optical system, a liquid 
crystal panel and a projecting optical system, or a three- 
plate liquid crystal video projector comprising at least a 
light source lamp, a color separating optical system, an 
illuminating optical system, a liquid crystal panel, an 
image synthesizing optical system and a projecting optical 
system, wherein a glass block is affixed to a side or two 
sides of the liquid crystal panel, and a liquid crystal 
panel module surface has a liquid crystal panel module 
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outside the focal distance of the projecting lens. 

3. Detailed Description of the Invention 

[Technical Field of the Invention] 

The present invention relates to a liquid crystal 
projector system. 

[Description of the Related Art] 

In a single-plate liquid crystal video projector 
comprising a light source lamp, an illuminating optical 
system^ a liquid crystal panel, and a projecting optical 
system, light generated in the light source lamp is image- 
modulated by the liquid crystal panel. Then, this light is 
projected onto a screen, thereby obtaining an image. 

In a three-plate liquid crystal video projector 
comprising a light source, a color separating optical system, 
an illuminating optical system, a liquid crystal panel, an 
image synthesizing optical system, and a projecting optical 
system, light generated in the light source lamp is 
decomposed into three colors including blue, green and red 
by means of a dichroic mirror of the color separating 
optical system, and irradiated onto three liquid crystal 
panels for blue, green and red. The light beams image- 
modulated by these liquid crystal panels are image- 
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synthesized by means of a dichroic prism of the image 
synthesizing optical system. The image-synthesized light is 
projected onto the screen through a projecting lens, thereby 
obtaining an image . 

The image is obtained by causing the light to pass 
through the liquid crystal panel both in the case of the 
single-plate liquid crystal projector system, and in the 
case of the three-plate liquid crystal projector system. 

[Problems to be Solved by the Invention] 

In the above-mentioned conventional liquid crystal 
projector system, however, an image is obtained by causing 
the light to pass through the liquid crystal panel. If 
waste or dust adhere to the surface of the liquid crystal 
panel module, shadow of waste or dust is projected as an 
image, resulting in occurrence of an uneven luminance or 
color irregularities. This poses a problem of the necessity 
to detach the liquid crystal panel module for cleaning. 

In the present invention, in contrast, a glass block is 
affixed to one side or each of the two sides of the liquid 
crystal panel, and the surface of the liquid crystal panel 
module is provided with the liquid crystal panel module 
outside the focal distance of the projecting lens. In this 
configuration, even when waste or dust adheres to the 
surface of the liquid crystal panel module, it is not 
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necessary to clean the liquid crystal panel module since 
waste or dust is outside the focal distance of the 
projecting lens, not causing uneven luminance or color 
irregularities. That is, this has an object to simplify the 
maintenance operation of the liquid crystal video projector 
system. 

[Means for Solving the Problems] 

The present invention provides a liquid crystal video 
projector system such as a single-plate liquid crystal 
projector comprising at least a light source lamp, an 
illuminating optical system, a liquid crystal panel and a 
projecting optical system, or a three-plate liquid crystal 
video projector comprising at least a light source lamp, a 
color separating optical system, an illuminating optical 
system, a liquid crystal panel, an image synthesizing 
optical system, and a projecting optical system, wherein a 
glass block is affixed to a side or two sides of the liquid 
crystal panel, and the liquid crystal panel module surface 
has a liquid crystal panel module outside the focal distance 
of the projecting lens. 

The details of the present invention will now be 
described by means of embodiments. 

[Embodiments] 
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First Embodiment 

Fig, 1 is an optical system conceptual view of the 
single-plate liquid crystal video projector system of the 
present invention. Light generated in a light source lamp 
101 is first incident on a glass block 411, and polarized by 
a polarizer 301. Then, the polarized light is incident on 
the liquid crystal panel 300. A color liquid crystal video 
projector has a color filter in the liquid crystal panel. 
The light image-modulated at the liquid crystal panel 300 
passes through a second polarizer 302, then passes through a 
glass block 412, and projected onto the screen through a' 
projecting lens 308. 

The unit comprising the glass blocks 411 and 412, the 
polarizers 301 and 302, and the liquid crystal panel 300 is 
called a liquid crystal module. The light incident surface 
and the light emitting surface of the liquid crystal panel 
module are outside the focal distances 401 and 402 of the 
projecting lens 30.8. Dust 226 adhering thereto is outside 
the focal distance of the projecting lens ,308. The image is 
not therefore formed onto the screen. Dust deposited onto 
it to some extent does not require cleaning. 

Comparative Embodiment 1 

Fig, 2 is an optical system conceptual view of the 
conventional single-plate liquid crystal video projector. 
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The light incident surface and the light emitting 
surface are inside the focal distances 4pl and 402 of the 
projecting lens 308, This leads to image forming on the 
screen, and to occurrence of uneven luminance.. Even if dust 
in a slight amount adheres, therefore, it is necessary to 
conduct cleaning. 

Second Embodiment 

Fig. 3 is an optical system conceptual view of the 
three-plate liquid crystal video projector system of the 
present invention. 

Light generated in the light source lamp 101 is emitted 
forward, and reaches the blue reflection dichroic mirror 301. 
. In the blue reflection dichroic mirror 301, blue light and 
amber light are separated from each other. In the green 
reflection dichroic mirror 302, green light and red light 
are separated from the separated amber light. From the 
separated blue light, the green light is immediately 
introduced into the liquid crystal panel by the reflection 
intensifying mirror 303, and the red color, by the 
reflection intensifying mirrors 304 and 305. Individual 
beams of color light irradiated onto the blue liquid crystal 
panel 311, the green liquid crystal panel 312, and the red 
liquid crystal panel 313 are image-modulated by the liquid 
crystal panels. The color light beams having passed through 
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the liquid crystal panels are image-synthesized by the 
dichroic prism 306. In this dichroic prism, a blue 
reflection dichroic film and a red reflection dichroic film 
are arranged in a cruciferous form crossed in the diagonal 
line direction within a cube-shaped glass block. The beams 
of color having passed through the liquid crystal panels are 
synthesized here. The light beams having passed through the 
dichroic prism are projected onto the screen by the 
projecting lens 308, thus obtaining a full-color image. 

In this embodiment, the configuration is such that 
glass blocks 411, 412 and 413 is affixed to the liquid 
crystal panels on the light source side, and polarizers 421, 
422 and 423 are arranged outside the glass blocks. As a 
result, dust deposited onto the polarizers 421, 422 and 423 
is outside the focal distance of the projecting lens 308, 
and does not cause color irregularities on the screen under 
the effect of the projecting lens 308. 

Third Embodiment 

Fig. 4 is an optical system conceptual view of the 
three-plate liquid crystal video projector system of the 
present invention . 

Glass blocks are arranged on three panel modules having 
liquid crystal panels 311, 312 and 313 as nuclei on the 
light source side, and projecting lens side is affixed to a 
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dichroic prism 306. As a result, dust deposited onto the 
polarizers 421, 422 and 423 is outside the focal distance of 
the projecting lens 308, and does not cause color 
irregularities on the screen. Dust does not adhere to the 
projecting lens side which is protected by the dichroic 
prism 306. Even when dust is deposited onto the surface of 
the dichroic prism 306 facing the projecting lens 308, it 
does not exert an influence on the image on the screen since 
it is largely off the focal distance of the projecting lens 
308. 

[Advantages] 

In the present invention, a glass block is affixed to 
one side or each of two sides of the liquid crystal panel, 
and the surface of the liquid crystal panel module is 
outside the focal distance of the projecting lens. In this 
configuration, even adhesion of waste or dust to the surface 
of the liquid crystal panel module does not cause uneven 
luminance or color irregularities since it is outside the 
focal distance of the projecting lens. This eliminates the 
necessity of cleaning of the liquid crystal module. That is, 
the complicated maintenance operation of the liquid crystal 
video projector system is simplified in the present 
invention. 
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4. Brief Description of the Drawings 



Fig. 1 is an optical system conceptual view of the 
single-plate liquid crystal video projector system of the 
present invention. 
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Fig. 2 is an optical system conceptual view of the 
conventional single-plate liquid crystal video projector 
system. 

101: Light source lamp 

226: Dust 

300: Liquid crystal panel module 

301: Polarizer 
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302: Polarizer 

308: Projecting lens 

309 : Screen 

401: Back side focal distance 

402: Front side focal distance 

403: Focal plane 

Fig. 3 is an optical system conceptual view of the 
single-plate liquid crystal video projector system of the 
present invention. 

101: Light- source lamp 

301: Blue separating dichroic mirror 

302: Green separating dichroic mirror 

303: Reflection intensifying mirror 

304: Reflection intensifying mirror 

305: Reflection intensifying mirror 

306: Dichroic prism 

308: Projecting lens 

311: Blue liquid crystal panel 

312: Green liquid crystal panel 

313: Red liquid crystal 

411: Glass block 

412: Glass block 

413: Glass block 

421: Polarizer 
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Polarizer 
Polarizer 
Polarizer 
Polarizer 
Polarizer 

Fig. 4 is an optical system conceptual view of the 
single-plate liquid crystal video projector system of the 
present invention. 
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423: Polarizer 

431 : Polarizer 

432: Polarizer 

433: Polarizer 
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